In a sequential Computable General Equilibrium analysis, we investigate the likely effects of the EUSouth Africa Free Trade agreement (FTA), with a special emphasis on South Africa's growth prospects. We find that the FTA increases South African output and welfare. We note, however, that the gains are very modest when viewed in the context of the time period over which full adjustment to the treaty provisions is expected to occur. Only 2 percent of the economic growth expected over the next 18 years in South Africa can be linked to additional trade associated with the FTA. The long phase-in period and the partial benefits of regionalism limit the importance of trade as an engine of growth. JEL Classification Numbers: F15, F17, F43
Introduction
On October 11, 1999, the European Union (EU) and the Republic of South Africa ratified the "Agreement on Trade, Development and Cooperation between the European Community and its Member
States and the Republic of South Africa " (TDCA). The stated objective of the TDCA (Article 1(d)) is "to promote the expansion and reciprocal liberalization of mutual trade in goods, services, and capital."
Gaining preferential treatment in one of the world's largest markets is undoubtedly a major diplomatic coup for South Africa, but is it likely to have the beneficial economic effects that have been advertised?
We estimate the effects of the Agreement, as signed by the parties, in a sequential simulation of the static Global Trade Analysis Project (GTAP) model. Within this framework, we incorporate outside estimates of South Africa's dynamic gains from trade, and compare the results to a plausible growth path for South Africa. The inclusion of dynamic benefits increases South Africa's gains from the TDCA.
However, the gains from additional EU-South Africa trade appear quite small when measured against plausible forecasts of South African growth. Using an 18-year time path to allow for full implementation and adjustment to the Agreement, we estimate that, even with the assumption of dynamic gains from trade, the TDCA should only be expected to account for 2 percent of South Africa's total growth over the period. Most of the expected growth relies on the accumulation of factors of production.
Viewed in this context, South Africa's dynamic gains from trade associated with the TDCA look much less significant.
Despite the inclusion of a fairly significant dynamic response to additional trade, the dynamic gains from trade appear minimal, next to expected growth, for three main reasons. First, the agreement has an extensive phase-in period. The benefits of trade are not realized until well into the future.
Second, South Africa limits its ability to benefit from increased trade by limiting the degree to which it opens its markets. Finally, the agreement is regional in nature. A multilateral opening would be more beneficial because it would induce more trade. 1 For a comprehensive review of the literature, see U.S. International Trade Commission (1997) . 2 Much of this conventional wisdom derives from cross-country growth regressions of the type employed by Sachs and Warner(1995) and Dollar(1992) . Rodrik and Rodriguez (1999) have offered a cogent critique of this literature, though the consensus probably survives this assault. The estimates used in this paper are time series estimates unique to South Africa, and so are not sensitive to the Rodrik and Rodriguez critique.
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The paper is organized as follows. Section 2 selectively reviews the literature on trade and growth, focusing on the effect of trade openness on South African growth prospects. Section 3 outlines the sequential simulation technique used to investigate the effects of the TDCA. Section 4 reports and discusses results. Section 5 concludes.
Trade and growth in South Africa
A standard complaint about computable general equilibrium (CGE) analyses of trade agreements is that most models appear to understate the long-run benefits of trade on other economic variables.
Under the standard assumptions of constant returns to scale, Armington preferences and perfect competition, trade policy liberalization produces relatively small increases in output and welfare, the variables of most interest to policymakers. Furthermore, the small measured changes do not appear to be consistent with the casual observation that more open economies grow faster than closed economies.
One goal of this paper is to better represent the dynamic benefits that the TDCA might bring to South Africa.
The literature on trade and growth is extensive, and we wish only to provide a sample of it here.
1
It is fair to say that there is a consensus view that, ceteris paribus, economies that are open to trade will grow faster than will countries that are closed.
2 Wang and Winters (1998) argue that this consensus is especially strong with respect to Africa, where decades of import substitution policies are thought to be partially responsible for the continent's dismal economic performance. Because South Africa's economy was closed during the apartheid era, dynamic gains from trade might be especially important there.
3 There are few other natural experiments that offer such sizable variation in openness and related variables. In most cases, the relationship between trade and growth will be far less credibly estimated. 4 Our application of the Jonsson and Subramanian estimate to simulations of future openings assumes that there is no threshold effect from open trade policies. One might plausibly argue that the relationship between openness and trade is likely to be stronger in an initial opening to trade than it is in a later one. In that sense, our More open trade policies, along with access to large European markets, might also stimulate foreign direct investment, which has been linked to economic growth. While each of the channels of dynamic effects is a plausible one, it is difficult to identify the effects of any particular channel through which trade is linked to economic growth. The net effect of all these channels can, however be represented as a trade-induced increase in Total Factor Productivity (TFP). estimates would overstate the benefits of the TDCA on future economic growth if the marginal effect of an increase in openness on TFP is declining as openness rises. 5 As professional trade economists, we are understandably humble about the accuracy of 18-year projections of so many variables. However, as support staff for trade policymakers, we also understand that projections made by analysts are preferable in policy support decisions to a backward looking comparative static exercise. Backward-looking comparative static estimates put an unfair onus on the policymaker to interpret model results in the context of an (occasionally) uninformed projection of their own. 6 The lag is somewhat long, but not incompatible with estimates of Freund and McLaren (1999) , who estimate that full adjustment to EU entry takes 12 years (4 prior to the cuts and 8 after). We view the 6-year lag as consistent with a story that assumes that resource allocation is unlikely to be complete until the economy goes through a full business cycle. Because we are modeling dynamic effects that presumably lag the resource allocation effects, a lag that exceeds a common business cycle by a year or two seems appropriate.
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Experiment design
This section outlines the method used to approximate a dynamic model within the static GTAP framework. The TDCA contains a number of features that lead us to prefer a dynamic framework for the analysis of the agreement. Most importantly, the treaty is to be phased in over a 12-year period. Because the timing of cuts varies across parties and sectors, a staged analysis that accounts for the phasing in of cuts is helpful. Moreover, since South Africa and the EU are at substantially different phases of development, sharply different factor accumulation and technical growth rates would likely lead static analysis to misrepresent the context in which various stages of the cuts are to be made.
We prefer a framework that allows the effect of the cuts to be assessed against a dynamic baseline that represent a plausible forecast of the likely growth of the modeled economies. Using growth rates taken from World Bank forecasts, we develop an 18-year baseline that serves as the counterfactual (no policy change) against which the effects of the TDCA are measured.
5
Once the baseline has been defined, implementing the shocks is a reasonably straightforward exercise. In order to provide a consistent measure of the entire impact of the treaty, we shock the model with cumulative cuts at each point in time. This asks the model what the effect of successive cuts (not just the last round of cuts) has been at a given point in time. In order to allow for lagged adjustment to tariff changes, we lag the shocks by six years. So, for example, the cumulated cuts slated to have occurred in 2006 are measured against the baseline data for 2012. 6 In order to include the dynamic benefits from trade, we must estimate the effect of each round of cuts twice. We first evaluate the effect of the cumulative cuts, allowing only allocative effects. We then calculate the model's predicted change in South Africa's openness. After applying the Johnson and Subramanian estimates to get the TDC-induced productivity (i.e., manufacturing TFP) increase, we return to the baseline data, and apply a joint shock-the policy changes and the predicted increase in manufacturing TFP. The estimates from this experiment are our preferred estimate of the effects of the TDCA.
Regional and sectoral aggregation
Because we are primarily interested in the effects of the agreement on the two partners (RSA and EU) and on the rest of Africa, our regional aggregation allows for 5 regions in the model -the European Union (EU), South Africa and the other members of the South African Customs Union, the non-SACU members of the Southern Africa Development Community (SADC), the non-SADC members in the rest of Southern Africa, and the rest of world. Commodities are aggregated into the seven sectors presented in Table 1 . 7 In order to turn the projections of gross investment flows into growth in the capital stock, we assume a 2% capital depreciation rate, so capital growth rates are calculated as the annual gross domestic investment rate less 2 percent. Furthermore, we assume that both skilled and unskilled labor change at the rate of overall population growth.
8 mplied TFP growth rates are determined by adjusting model closure. GDP, by region, becomes an exogenous variable, defined by the projection, while TFP becomes an endogenous variable. Once the TFP growth rates implied by the GDP forecast have been calculated, the variables are switched once again to produce the baseline. 9 The GTAPDyn database provides only a forecast from the base year (1995) through 2007. We wish to consider a longer time span. In doing so, we assume that exogenous inputs in table 1 grow at the same rate from 2007 to 2018 as they are forecast to from 1995 through 2007.
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Counterfactual baseline
The next step is the creation of a reasonable baseline projection of the variables that are likely to be of interest to trade policy makers and others who wish to assess the likely impact of the Agreement.
Our baseline projection is informed by outside forecasts of Gross Domestic Investment (GDI), Gross Domestic Product (GDP), and population growth that were originally made by the World Bank, and have since been incorporated into the GTAPDyn database. 7 We rely on the GTAP model to determine both the manner in which the forecast growth in capital and labor are to be allocated, and the amount of technological progress (measured in growth of Hicks-neutral TFP) necessary to match the projected growth in GDP, given the World bank projections of changes in endowments of labor and capital. 8 The annual growth rates that define the dynamic baseline are reported in Table 2 describe the world, as we would expect it to be, if the TDCA had not gone into effect. In the baseline projection, factor accumulation is the engine of relatively fast growth in South Africa, while growth in capital and TFP is responsible for the slower growth in the EU. Growth rates of this level imply an estimated 71 percent growth rate in South African GDP from 2000 through 2018. In order to put the dynamic benefits of growth in context, we will evaluate the TDCA's trade-induced growth relative to this baseline.
The figures in
Policy shocks
The Agreement on Trade, Development and Cooperation between the European Community and its Member States and the Republic of South Africa went into effect January 1, 2000. The agreement has several components, including agreements on development assistance, intellectual property commitments, and trade agreement. Here we focus on the trade provisions of the agreement. One of the main contributions of this paper is that, to our knowledge, this paper provides the first assessments of the likely impact of the TDCA using the actual cuts ratified in the treaty.
We model the implementation of the TDCA as a 3-stage liberalization, with cuts going into place at 2000, 2006, and 2012. 10 Table 3 shows the phase-in period of the tariff-cuts by comparing the preference given to the other party, relative to MFN tariffs at 6-year intervals. The sectoral breakdown and the relative timing of the cuts reveal several points of interest that are relevant to our analysis. The European Union completely removes its tariffs on everything but primary products and food processing. 12 The use of historical trade in such calculations introduces a potentially important upward bias in estimates of coverage. If trade policy barriers are prohibitive, historical trade in a commodity will be at or near zero. Thus, the standard coverage measure does not take into account a participant's failure to remove prohibitive tariffs. The shortcomings of historical baselines in coverage estimates are known to policymakers (it is often a problem with respect to EU agricultural trade), but do not appear to have been noted in the academic literature. The TDCA was negotiated under Article 24 of the GATT, which allows WTO members to enter into preferential trade agreements, provided that the agreement cover "substantially all" trade. Using historical trade as a baseline, the EU estimates that 95 percent of its total bilateral imports and 86 percent of South African imports would be covered by the TDCA.
11 The standard for "substantially all" is an ambiguous one, but the rule of thumb has been that 90 percent coverage of historical trade is sufficient to satisfy the WTO. South Africa's 86 percent coverage may test the emerging 90 percent standard.
12
13 Recall that the effects of the treaty are assumed to occur with a six year lag, so the final round of cuts in 2012 are not fully expressed in the model until 2018.
Results
In the initial liberalization, we simply include the tariff cuts in a straightforward experiment, asking the model to evaluate the allocative effects of the preferential trade liberalization between South Africa and the EU. We use the results of the allocative effects experiment to calibrate the shocks used for the dynamic effects. After calculating the change in openness from the simple experiment, we calculate the implied change in TFP from the estimated change in openness and the Jonsson and Subramanian estimate. Table 4 reports the change in openness and the implied manufacturing TFP increases that are applied to produce estimates of dynamic gains from trade. The results in Table 4 suggest that the trade policy provisions in the TDCA, when fully implemented and absorbed, are likely to increase south Africa's "openness" by 3.52 percent in the long run.
13 Using the Jonsson and Subramanian estimate, this suggests that the treaty will produce a 1.76 percent increase (in levels, not growth rate) in South African manufacturing TFP. We wish to explore the effects of such changes (when combined with the resource allocation changes also attributable to the treaty) on South Africa's trade and growth.
The operational procedure for such a discussion is to revert to the baseline forecast data at each period, and to shock the model with both the trade policy and the expected TFP shocks. The simultaneous shock from the baseline allows direct, coherent estimation of the impact of both the allocative and dynamic benefits of trade. The results of this exercise are reported in tables 5 to 8. All figures are in percentage deviation from the baseline forecast. Table 5 reports changes in the total value of bilateral trade among the regions in the model for both modeling scenarios. Table 6 reports changes in South Africa's sectoral trade flows with the EU.
There is substantial evidence of both trade diversion and creation in both scenarios. When productivity gains are not accounted for, South Africa's trade with the EU rises, while trade with the remaining partners fall. The net effect appears to be trade creation, however, as South Africa's exports and imports both rise. When productivity effects are included, South Africa imports from all non-SADC countries rise along with growth in the South African economy. The inclusion of productivity effects does not reverse the sign on its exports to any of the partners. Exports are reduced in all cases, relative to the "no productivity effects" simulation. Table 7 reports changes in utility (equivalent variation), relative to baseline, for each of the regions in the experiment. In the standard "without productivity effects" case, both the EU and South Africa gain in welfare. When productivity effects are included, South Africa gains substantially, while the EU joins other regions of the world in suffering a net loss due to a negative terms of trade effect. Despite the considerably larger gains, it is important to note that the staged nature of the agreement, and the assumption that the inclusion of adjustment time, spreads the growth out over a long period, approximately 18 years in this experiment. With that acknowledgment, it is useful to put trade associated GDP growth in perspective by comparing it with the projected growth over the period. Such a comparison can put the benefits of the TDCA in an appropriate perspective, allowing the policymaker to judge for herself whether or not the TDCA is likely to be "an engine of growth." While still relatively small, 6.8 percent of total growth is much more likely than 2 percent to be noticeable in ex post studies of the determinants of growth.
Conclusion
In a sequential simulation study of the effects of the recent free trade agreement between the EU and South Africa, we find that the inclusion of dynamic benefits from trade substantially increases the value of the agreement to South Africa. We apply an estimate of dynamic benefits from a time series study of the post-apartheid opening of South Africa. This estimate, when combined with the negotiated tariff cuts produces a 1.42 percent increase in South African GDP, against a 0.08 percent increase when dynamic benefits are not included. This suggests that dynamic benefits can constitute a sizable portion of the gains from trade.
However, the additional GDP growth attributable to the TDCA look substantially smaller when measured against the expected growth that occurs over time. The TDCA is phased in over a twelve year period. Under the assumption that full adjustment occurs with a lag, trade induced growth appears relatively insignificant. We estimate that only 2 percent of total growth over the next 18 years will occur as a result of the agreement. Trade induced growth would look substantially more significant were the treaty to be implemented in a single stroke.
